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[57] ABSTRACT 

An intraocular lens is unitarily formed with a lens body 
and two undulating shaped haptics formed of four seg- 
ments which altematingly curve in opposite directions 
to provide alternate troughs and protrusions which 
provide stability after positioning in the eye and which 
also cooperate with a unique implement to permit an 
easy positioning of the lens in the lens capsule following 
removal of the natural lens. Two disclosed embodi- 
ments of the lens comprise a vaulted lens and a non- 
vaulted lens. 


18 Claims, 2 Drawing Sheets 
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shape of each haptic is of particular value in maintaining 

INTRAOCULAR LENS the haptic in firm position once it has been imple- 
mented. Moreover, the undulating shape is such as to 

BACKGROUND OF THE INVENTION permit usage of a special tool for effecting the implanta- 

The present invention is in the field of intraocular ^ tion of the lens in the posterior chamber of the eye with 

lens devices for correction of aphakia by implantation in ^ minimum of difficulty. In one lens embodiment, aiH)f 

the posterior chamber of the human eye. With respect l?aptic segments Ue in a common plane so as to 

to prior art problems and proposed solutions thereto, provide a non-vaulted construction. In the other lens 

reference is made to the description of the development embodiment the haptics include a canted haptic seg- 

of prior art intraocular lens and various prior patents ment between the innermost segment adjacent the lens 

and publications as discussed and cited in my earlier body and the third outward haptic segment so that the 

U.S. Pat. No. 4,328,595. third and fourth haptic segments lie in a place spaced 

Notwithstanding the advances in the art represented rearwardly of the plane of the lens body whereas the 
by the above-noted and other prior art, problems of innermost haptic segment is in alignment with the lens 
maintaining flexibility and stability of an intraocular body. There can be two identical undulating haptics. 
lens in the eye have continued to occur. One particular Each of said haptics includes four linear h^tic seg- 
problem resides in the fact that many of the prior ments joined in end-to-end array, 
known lenses that curve back upon themselves fre- 
quently malfunction as a consequence of the haptic BRIEF DESCRIFTION OF THE DRAWINGS 
moving out of position whenever the eye is compressed. 20 pjQ ^ ^ ^ ^^^^^ elevation view of the preferred em- 
Another problem resides in the fact that the implanta- bodiment of the vaulted intraocular lens aspect of my 
tion of an intraocular lens necessarily takes place in a mvention; 

restricted area to which access is difficult. Implantation jjiq 2A is a right side elevation view thereof; 

has been effected by the use of conventional prior pjQ^ jB is a left side elevation view of a second 

known surgical implements and by the use of newly 25 gmbo^iniejif 

developed special unplements desired for implanting a 3 ; sectional view taken along lines 3-3 of 

particulartypeof lens. Unfortunately, many of the tools pjQ j^. 

employed in lens implantation surgery are large in com- pf^* ^ ^ ^ ^^^^^ elevation view iUustrating the pre- 

panson to the size of the lens ^d are consequently f^^^ embodiment after positioning in the eye with a 

cumbersome and difficult to use. Attempts to solve one 30 ^^^^ /^^^^^^ >^ ^^^^^^^ 

or more of the aforementioned problems are demon- ^- jo j 


strated in U.S. Pat. Nos. 3,436,763; 3.673,616; 3,975.779; 
4,080,709; 4,087,866; 4,092,743; 4,104,339; 4,122,556; 
4,136,406; 4,198,714; 4,285,072; 4,370,760; 4,377,873 
4,414.359; 4,435,855; 4,451,938; 4,463,457; 4,463,458 
4,490,860; 4,476.591; 4,485,499; 4,490,860; 4.502.162 


tion; 

FIG. 5 is a sectional view through the eye illustrating 
the preferred embodiment following the implantation; 
33 FIG. 6 is an exploded perspective view of a surgical 
implement aspect of the present invention; and 


4,502,163; 4.503,570; 4,504,981; 4,512,039; 4,512,040 and ^9' J, ? perspective view dlustratmg usage of the 

4.513.546. Additionally. British Pat. No. 2,053,689 also surgical unplement of FIG. 6 dunng the posmonmg of 

illustrates an attempt to solve one or more of the afore- ^n mtraocular lens m the eye. 

mentioned problems. 40 DESCRIPTION OF THE PREFERRED 

SUMMARY OF THE INVENTION EMBODIMENTS 

It is the primary object of the invention to provide a The preferred embodiment of the intraocular lens 

new and improved intraocular lens. A further object of aspect of the invention comprises a convex-concave 

the invention is a provision of a new and improved 45 formed of polymethylmethacrylate from which 

intraocular lens constructed in a manner so as to be ^^st and second haptic members 12 and 14 extend in a 

easily inserted in the eye and so as to remain in a stable generally tangential manner. Lens 10 has a posterior 

position after insertion. surface 16 and an anterior face 18 as best shown in FIG. 

Yet another object of the present invention is the 3- It would also be possible to construct the lens 10 in 

provision of a new and improved intraocular lens ma- 30 other configurations such as convex-piano if desired, 

nipulating implement for effecting the positioning of an The first undulating haptic 12 extends in the same 

intraocular lens in the eye. rotative direction about the outer periphery of the lens 

Achievement of the aforementioned and other ob- body 10 and has an inner slightly curved portion 20 

jects of the invention is enabled by the disclosed em- having a center curvature which is on the side of por- 

bodiments which comprise a vaulted intraocular lens 55 tion 20 facing lens 10. A second curve portion 22 is 

and a non-vaulted intraocular lens. In both lenses the unitarily joined to the outer end of the inner portion 20 

lens body is provided with a pair of haptics unitarily and has its center of curvature spaced outwardly from 

formed with the lens body and each comprising four its side facing away from the lens 10. Similarly, a third 

end-to-end connected haptic segments which undulate curved portion 24 extends outwardly from the outer 

in alternate manner from a single point inner connection 60 end of the second curved portion 22 in a unitary maimer 

of the innermost one of set segments to the lens body to and has its center of curvature on its side facing lens 10. 

an outer bulbous end tip on the outer end of the outer- In like manner, a fourth curved portion 26 is unitarily 

most one of the haptic segments. Stated differently, joined and extends from the outer end of the third 

each haptic segment has a center of curvature with the curved portion 24 and has its center of curvature spaced 

center curvature of the adjacent haptic segments being 65 outwardly from its side facing away from the lens 10. 

on opposite sides of the haptic to provide the undulating Lastly^ a bu^bmig p nd pnrtinn ^ S is ^jrovi ded on the 

shape to define a stepped outer surface at least partially ni^ter gprf nf thi> fny pth curved pnrtinn ifi nn^Lic^cj- 

engageable with the interior of the eye. The undulating ti oned posteriorly of the anterior surface of the le ns 


03/31/2004, EAST version: 1.4.1 


4,813,953 

3 4 

hnr ^y Tha hiilhnng f ] istal portion 28 is spaced radially SO is employed for accurately and easily manipulating 
outwardly from the p eri pherv^Lthe lens body 10 in the lens into permanent position in the eye. Implement 
such a m annftT-a.< U:Q be directl y en ga geable. with an 50 is formed of rigid metal or plastic and comprises a 
equatorial regionjof-eye tissue within theintenor^of th e handle portion S2 having an upper surface 54 and first 
^5te-SQ.a&JxuaidJUtahlftJB3(;ftUo>^^ ^ second generally L-shaped guide plates 56 and 58 

c^uA^Utbejeye. The second haptic 14 is identical to the provided at one end for defining an opening 60 in which 
first haptic 12' and similarly includes an inner curved an elongated movable pusher 62 is positioned for axial 
portion 30 having its center of curvature facing its side reciprocation on surface 54. Pusher 62 and handle 52 
facing the lens 10, a second curved portion 32 having a are of rectangular transverse cross-section with pusher 
center of cxirvature outwardly of its slide facing away 10 62 being of less width than handle 52 as shown in FIG. 
from lens 10, a third curved portion 34 having a center 7. Additionally, a pusher finger 64 is fixedly connected 
of curvature facing its side facing the lens body 10 and to the side of handle portion 52 and includes a rearward 
an outer or fourth curved portion 36 having its center of portion which extends forwardly and laterally thereof 
curvature facing its surface which faces away from lens as shown in FIG. 6 and a tapered distal portion oriented 
body 10. Additionally, the second haptic 14 includes an 15 with its axis in a plane parallel to the axis of handle 52. 
outer bulbous endjD ortioa-3&. The forward end of pusher finger 64 is provided with a 

It should further be observed that the second curved U-shaped generally arcuate slot 66 dimensioned so as to 
portion 22 is canted posteriorly from its inner end to its be fittable over either of the haptics of the lens assem- 
outer end as shown in FIG. 2A. Additionally, the fourth bly. Similarly, the movable pusher 62 is provided with 
curved portion 26 is positioned in a plane perpendicular 20 an identical transverse U-shaped or arcuate slot 68 on its 
to the axis of the lens 10 and spaced approximately 0.3 forward end so as to be fittable over one of the haptics. 
mm posteriorly of the lens 10. The outer or fourth The manner in which the lens is positioned in the eye 
curve d portion 26 and the bulbouS Ze nflTpgrtion -^j^e will now be discussed with reference being made to 
jso'positioned in the s^e^p la ne &s_ the third curved FIG. 7 in which the eye is illustrated with a previously 
pnrtinii Id. Fnr thk v aulted em bodiment ^e bulbou s 25 effected incision used for removal of the natural lens by 
distal port io n 28 and the fourth _DQition^Qr-Segment 26 conventional procedures. The incision provided in the 
a re in a common plane and the first portion-Qr jse^ent cornea 50 is of adequate size to permit the passage of the 
20 is in a plane paralleLt oJthccoganonrplanc-and-beth-ef haptic 12 to pass through the incision and through the 
said planes are^p expendieu^af-te-feeHOptioal^axis jif th p iris 80 so that it is positioned m the equatorial region 40 
lensbody, In like manner, the second curved portion 32 30 of the lens capsule as shown in FIG. 7. The positioning 
of the second haptic is canted rearwardly in the same of the first haptic 12 is rather easily effected by the use 
noanner as portion 22 of the first haptic and third curved of tweezers or similar surgical implements capable of 
portion 34, fourth curved portion 36 and bulbous end manipulating the lens assembly. The hand held imple- 
portion 38 are positioned posteriorly of the lens body in ment 50 is then used for positioning the second haptic 14 
the same plane as portions 24, 26 and 28 of the first 35 in the lens capsule with such positioning being generally 
haptic. Similarly, bulbous end portion 38 and fourth accomplished in two steps. Firstly, implement 50 is 
portion or segment 36 are in a conomon plane and the grasped in the hand of a user with the movable pusher 
first portion or segment 30 is in a plane parallel to the 62 being in a retracted position as shown in FIG. 7. The 
common plane and both of said planes are perpendicu* slot on the forward end of pusher fmger 64 is engaged 
lar to the optical axis of the lens body. 40 with the second curved portion 32 of haptic 14 and the 

In the non-vaulted embodiment of FIG. 2B, all por- implement is moved to the left to position the haptic in 
tions of the first haptic 12 and the second haptic 14 lie in the dashed line position of FIG. 7. Movable pusher 62 is 
a common, plane, perpendicular to the axis of lens 10 so then moved forwardly in the direction of arrow 70 so 
as to provide a non-vaulted construction. More specifi- that it engages the haptic in the fourth curved portion 
cally, haptic 12' comprises inner portion 20', second 45 36 and moves it forward to the position shown in 
curved portion 22', third curved portion 24', fourth dashed lines. Continued movement of the implement to 
curved portion 26' and bulbous end portion 28'. Simi- the left permits the haptic 14 to pass through the iris into 
larly, the second haptic 14' comprises a first curved the posterior chamber of the eye so that it can then be 
portion 30', a second curved portion 32', a third curved released to move into the equatorial region 40 of the 
portion 34', a fourth curved portion 36' and a bulbous 50 capsular bag. The U-shaped slots on the forward ends of 
end portion 38'. It should be unjierstood that the first pushers 62 and 64 permit the haptic to be manipulated 
and second haptics 12' and 14' are identical in appear- forwardly and rearwardly since internal tension in the 
ance to the haptics 12 and 14 as viewed from the front haptic maintains it in the U-shaped slots during the 
as in FIG. 1; consequently, the location of the centers of insertion procedure^ 

curvature olf portions 20', 22', 24' and 26' relative to the SS It will also be apparent that only a minimal amount of 
haptic are the same as those for portions 20, 22, 24 and space is required for use of the implement 50 and that 
26 of first haptic 12. the movable pusher 62 can be easily adjusted to a de- 

Preparation of the eye for receiving either of the sired poation to give the exact amount of curvature 
embodiments is effected by the conventional extracap- necessary to pass the haptic 14 into the posterior cham- 
sular cataract removal procedure in which the central 60 ber so as to position the lens assembly in the position 
portion of the anterior wall 39 of the lens capsule is shown in Fig. 5. Thus, the curved portions 32 and 36 of 
removed so as to leave the equatorial region 40 and the the haptic cooperate in a unique manner for permitting 
posterior wall 42 of the lens capsule in position as the positioning of the haptic in the posterior chamber, 
shown in FIG. 5. Also, the portions 34 and_38 Jin^ifjec.t^constitute foot 

The manner in which the positioning of the disclosed 65 p ortions en ga gable with the equatoria Lregjop ,4Q gf^he 
embodiments of the invention in the eye is effected will c apsule to provide enhanced jesistance to rotatio nal 
now be discussed with mitial reference being made to movement-of-^te^eas^- Consequentlv. the lens is ex* 
FIGS. 6 and 7, More specifically, a held held implement tremely stable after_BOsitiQninE in the eye. 
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While prefencd embodiments of the invention have 
been disclosed, it should be understood that those of 
skill in the art will undoubtedly conceive of equivalent 
variations which will not depart from the spirit and ^ 
scope of the invention which is to be limited solely by 
the appended claims. 

I claim: 

1. An intraocular lens assembly comprising: 

a. a lens body having an anterior surface and a poste- 10 
rior surface relative to the eye of a user; 

b. at least two haptics, each of which esctend out- 
wardly from the outer periphery of said lens body 
at a single point of connection; and 

c. wherein at least one of said haptics comprises an 
undulating haptic extending in the same rotative 
direction about said outer periphery and including 
a plurality of curved haptic segments joined in 
cnd-to-cnd arrangement with adjacent h^tic seg- 20 
ments having their respective centers of curvature 
on opposite sides of said haptic to defme a stepped 
outer surface at least partially engageable with the 
interior of the eye for holding the assembly therein, 
with one end of said one haptic being connected to 
said lens body* and another end of said haptic ter- 
minating in a bulbous distal portion spaced radially 
outwardly from said outer periphery in such a 
manner so as to be directly engageable with an 30 
equatorial region of eye tissue within the interior of 
the eye. 

2. The lens assembly of claim 1 wherein said undulat- 
ing haptic segments include: 

a. a first inner segment having an inner end and an 
outer end; 

b. a second segment having first and second ends; 

c. a third segment having inner and outer ends; 

d. a fourth segment having first and second ends; and 40 

e. said bulbous distal portion connected to the second 
end of said fourth segment. 

3. A lens assembly as recited in claim 2 wherein said 
lens body and said undulating hapttc are unitarily 
formed of plastic. 

4. A lens assembly as recited in claim 3 wherein there 
are two identical undulating haptics. 

5. A lens assembly as recited in claim 1 wherein there 
are two identical undulating haptics. 50 
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6. A lens assembly as recited in claim 5 wherein each 
of said undulating haptics includes four linear haptic 
segments joined in end-to-end array. 

7. The lens assembly of claim 2 wherein said bulbous 
distal portion and said fourth segment are in a common 
plane and said plane is perpendicular to the optical axis 
of the lens body with the bulbous distal portion being 
positioned posteriorly of the anterior surface of the lens 
body. 

8. A lens assembly as recited in claim 7 wherein said 
lens body and said undulating haptic are unitarily 
formed of plastic. 

9. A lens assembly as recited in claim 8 wherein there 
are two identical undulating haptics. 

10. A lens assembly as recited in claim 9 wherein each 
of said undulating haptics includes four linear haptic 
segments joined in end-to-end array. 

11. A lens assembly of claim 1 wherein said one hap- 
tic consists essentially of an undulating haptic including 
a plurality of curved haptic segments joined in end-to- 
end arrangement to form a free end with adjacent hap- 
tic segments having their respective centers of curva- 
ture on opposite sides of said haptic to defme a stepped 
outer surface at least partially engageable with the inte- 
rior of the eye for holding the assembly therein, with 
one end of said one haptic being connected to said lens 
body, and another end of said haptic terminating in a 
bulbous distal portion. 

12. A lens assembly of claim 7 wherein said third 
segment is in said common plane with said bulbous 
distal portion and said fourth segment. 

13. A lens assembly of claim 12 wherein said third 
segment and said fourth segment are in said common 
plane spaced rearwardly of the plane of said lens body. 

14. A lens assembly of claim 7 wherein said bulbous 
distal portion and said haptic segments are in a common 
plane. 

15. A lens assembly of claim 1 capable of implantation 
in the posterior chamber of an eye. 

16. A lens assembly of claim 12 wherein the said 
second 

segment is canted between said first inner segment 
and said third segment. 

17. A lens assembly of claim 7 wherein said first seg- 
ment is in a plane parallel to said common plane. 

18. A lens assembly of claim 2 wherein said third 
segment and said bulbous distal portion comprise foot 
portions for engaging the interior of the eye and that 
resist rotational movement of said lens assembly. 

« 6 « ti « 
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